It has recently been suggested that there are substantial differences in mother-daughter and father-son associations of body mass index and obesity among contemporary UK children, but much larger studies of older cohorts have failed to find evidence of substantial sex-specific effects. We have tested this hypothesis using the Avon Longitudinal Study of Parents and Children, a large contemporary cohort. Our analyses are based on 4654 complete parent-offspring trios (2323 with male offspring and 2331 with female offspring, all aged approximately 7.5 years). We found maternal body mass index to be a little more strongly associated with female than with male offspring body mass index (b ¼ 0.18 (95% confidence interval 0.16-0.20) for females vs 0.13 (0.12, 0.15) for males). However, associations between paternal body mass index and male compared with female offspring were very similar (b ¼ 0.16 (0.14, 0.19) for females vs 0.15 (0.12, 0.17) for males). Hence, our study suggests that there is no compelling reason to integrate the belief that there are large differences in parent-offspring body mass index associations with obesity prevention strategies. Keywords: body mass index; contemporary; sex-specific; maternal; paternal
The evidence of increasing levels of obesity within and between generations has led to the search for novel mechanisms as potential intervention targets to reduce the impact of this growing threat to population health. A recent suggestion is that there are large differences in motherdaughter and father-son associations of body mass index (BMI) and obesity among contemporary UK children. 1 Data from a study of 226 children revealed large quantitative differences in the gender-specific parent-offspring associations, and this was interpreted as possibly reflecting genderspecific role modelling, which would help in the design of parent-centric interventions to reduce child obesity. Much larger studies of older cohorts have failed to find any evidence of substantial sex-specific effects. 2, 3 However, Perez-Pastor et al. 1 attribute this to the fact that sex-specific associations are a new phenomenon. We have tested this hypothesis by examining parent-offspring BMI associations in a considerably larger but similarly aged UK cohort, the Avon Longitudinal Study of Parents and Children. The Avon Longitudinal Study of Parents and Children is a population-based study investigating environmental and genetic factors that affect the health and development of children. The study recruited pregnant women, and methods are described in detail on the study website (http:// www.alspac.bris.ac.uk) and elsewhere. 4 In brief, information on height, weight and date of birth was obtained from the mother and her partner during pregnancy using self-reported questionnaires; the mother was also asked whether her partner was the father of her unborn child. The entire cohort of children was invited to a health examination at approximately age 7.5, during which measurements including height and weight were recorded. We have previously reported on BMI concordance between parents and offspring for 6815 mother-offspring dyads and 4955 father-offspring dyads for which the BMIs of both the parent and the offspring were available. 5 We showed that the associations in this overall sample were very similar to those seen in the 4654 parent-offspring trios for which BMI data were available on all three family members.
For this report we have repeated those analyses for male and female offspring separately, restricting the analyses to the 4654 complete trios (2323 with male offspring, 2331 with female offspring). The effects of parental BMI on offspring BMI were assessed using linear regression. Parental and children's BMI values were age adjusted for all analyses, by using the residuals from gender-specific linear regressions of BMI on age. Analyses were also repeated using standardized parental BMI and standardized offspring BMI, to allow comparisons to be made that are not influenced by the greater range in absolute BMI among mothers compared with fathers. Table 1 presents the unstandardized and standardized regression coefficients for offspring BMI and parental BMI, both with the BMI of one parent (singular) and then the BMI of both parents (simultaneous) included.
It is clear that there were no substantial differences in strength of associations and that the BMI of both parents was associated with the BMI of the offspring, independent of the sex matching of parent and offspring. Maternal BMI was a little more strongly associated with female than male offspring BMI (b ¼ 0.18 for females vs 0.13 for males, P for interaction ¼ 0.004, unadjusted singular analyses), although there was no meaningful difference in association between paternal BMI and male compared with female offspring BMI (b ¼ 0.16 for females vs 0.15 for males, P for interaction ¼ 0.5).
To put our findings in context, Perez-Pastor et al. 1 found dramatically within-and between-gender associations. At age 7, closest to the age of our sample, same-sex parentoffspring BMI correlations were 0.35 and 0.41, while cross-sex correlations were 0.16 and 0.19, whereas on a much larger sample we found quantitatively similar crossgender and within-gender associations. Perez-Pastor et al. suggest that the reason the large differences they observed had not been noticed before is because they are a phenomenon that emerged with the recent growth in childhood obesity. Thus, they argue that the previous large studies showed no differences between within-and cross-gender associations because they were based on cohorts dating back to the 1950s and 1970s. 2,3 However, our study, which involved a 20-times larger group of contemporary children, demonstrates that this is unlikely to be the reason. A limitation of our study is that parental weights and heights were self-reported. However, there was a very high correlation between maternal self-reported weight and measured weight at the first antenatal clinic (r40.95), and also any attenuation is likely to be similar for all parentoffspring associations and so would not alter our conclusions. Another study, of over 3000 German 5-7-year olds, measured in the late 1990s and early 2000s, found withingender correlations of 0.16 and 0.24 and cross-gender correlations of 0.16 and 0.25, respectively. 6 Differences in magnitudes of cross-and within-gender parent-offspring BMI associations are not substantial, and therefore there is no compelling reason to integrate such supposed differences into strategies to prevent increases in obesity. Mother-daughter and father-son BMI concordance S Leary et al
